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• We have received copies of OSHA's proposed rule on workplace 
indoor air quality but we have not received the voluminous 
"regulatory text" that OSHA will apparently publish. 

• We at Philip Morris can assure you that we will carefully 
study OSHA's proposed rule and the "regulatory text" and, as 
we have done in the past, we will offer any expertise or 
scientific data that we may have to OSHA for inclusion in 
OSHA's decision-making process. We offered extensive analyses 
and data to OSHA in response to its Request For Information 
(RFI) on indoor air quality (IAQ) issues in 1991, and we 
intend to participate fully in OSHA's current process. 

• At this juncture, however, we can say that OSHA's preliminary 
position as stated in the proposed rule,, that indoor smoking 
should be restricted to enclosed, designated smoking areas 
with separate exhaust is not supported by the scientific data 
already in OSHA's public docket or by the scientific 
literature in general. We will oppose any rule that mandates 
such restrictions. 
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Because OSHA's rulemaking may take (by OSHA's own estimate) 
several years, employers, building owners and others should 
not treat OSHA's proposed rule, issued at the commencement of 
a long regulatory process, as a final workplace IAQ standard. 

We also oppose what amounts to a ban of smoking in restaurants 
and bars by virtue of the draconian measures contained in 
OSHA's proposed rule. OSHA purports (i) to treat restaurants 
and bars as office workplaces, (ii) to require separate, 
enclosed smoking areas for all restaurants and bars covered by 
the proposed rule and (iii) to prohibit employees (such as 
waiters and waitresses) from entering the smoking areas as a 
part of their employment. This callous, regulatory over¬ 
reaching by OSHA is not supported by OSHA"s public docket 
(indeed OSHA did not specifically address restaurants and bars 
in its RFI) and is not supported by the scientific data. 

OSHA's proposed ban on smoking in restaurants and bars is but 
one aspect of the severe, arbitrary approach OSHA has set 
forth regarding indoor smoking: 

(i) Indoor smoking would be restricted in hotels (i.e., 

smoking could not occur in the presence of hotel 
employees); 
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(ii) Presumably, an employer with two employees working 

in a one room business would have to designate an 
enclosed smoking area — this according to 
Assistant Secretary Dear at the March 25, 1994 

press conference; 

(iii) According to Assistant Secretary Dear, OSHA 

inspections would routinely become involved in the 
inspection and regulation of workplace smoking in 
all workplaces under OSHA's jurisdiction 
(70 million workers in 4.5 million non-industrial 
indoor work environments); 

(iv) If a workplace had twenty employees and all twenty 

smoked, OSHA's proposed rule would still mandate 
smoking in enclosed, designated areas with separate 
exhaust; and 

(v) Smoking in private, indoor offices would not be 

allowed. 
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A COMPREHENSIVE IAQ APPROACH THAT DOES NOT 
SINGLE OUT INDOOR SMOKING IS NEEDED 

While we welcome any comprehensive, objective and scientific 
review of overall workplace indoor air quality by OSHA, if the 
scientific data and information already contained in OSHA's 
public docket are thoroughly reviewed, OSHA's preliminary 
positions on environmental tobacco smoke (ETS) and indoor 
smoking, as set forth in OSHA's proposed rule, simply cannot 
be supported. 

To the extent that OSHA ultimately includes environmental 
tobacco smoke and indoor smoking as a part of an overall 
approach to indoor air quality issues in the workplace, we 
support a comprehensive approach to overall workplace IAQ by 
OSHA — but only if such an approach is objectively based on 
sound science. 

In our prior response to OSHA's RFI, we supported a 
comprehensive approach to addressing indoor air quality in the 
workplace. The central focus of a comprehensive, "building 
systems approach" is upon ventilation, which includes 
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provisions for adequate outdoor air and its distribution to 


1 . 
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occupied spaces. 1 


A comprehensive approach to IAQ has been consistently 
advocated to OSHA by such diverse groups as governmental 
agencies, labor unions, professional organizations and product 
manufacturers, in comments submitted to OSHA's public docket. 


A comprehensive approach to IAQ by OSHA is also supported by 
over 2,000 investigations of so-called "sick-buildings" by 
government and private investigators in North America. The 
data from those investigations indicate (i) that over one-half 
of all indoor air quality problems identified in sick- 
buildings can be traced to inadequate outdoor ,air ventilation, 
and (ii) that an additional and substantial percentage of 
problems can be traced to poor air circulation and filtration 
and inadequate maintenance of the air handling systems. Those 


It is well established that adequate ventilation decreases 
exposure to various substances in indoor air and prevents 
and/or alleviates complaints about indoor air quality. 
Adequate outdoor air intake and its distribution to occupied 
workplaces serves to dilute and/or remove a wide range of 
potential substances in the air, including carbon dioxide, 
biologicals, radon, carbon monoxide, volatile organic 
compounds, and, yes, environmental tobacco smoke. This 
solution remains constant as work activities of building 
tenants and the "mix" of substances in indoor air change over 
time. This is a feasible, comprehensive, and cost-effective 
solution to addressing workplace indoor air quality. 
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data also confirm that ETS is a factor in only about 2-4% of 
all buildings investigated. 

• Any comprehensive approach to indoor air quality also 
recognizes that proper ventilation should be provided in any 
enclosed space, regardless of whether or not smoking is 
permitted. Ventilation air is required for dilution and 
removal of by-products of human metabolism and work-related 
activities. 

• Although a comprehensive approach to workplace indoor air 
quality is mandated, OSHA appears to regard its primary focus 
as one of implementing workplace smoking bans or severe 
restrictions on indoor smoking. This is despite the fact that 
such measures are not supported by scientific data, and that 
such a singular focus clearly detracts from an overall IAQ 
approach. 

• Tobacco smoke, because it is easily seen and smelled, is often 
blamed for IAQ problems. Smoking, however, is only one small 
part of the much larger issue of workplace indoor air quality. 
While we acknowledge that smoking bans or restrictions to 
separately exhausted smoking areas have been perceived by many 
as an easy, inexpensive solution to complaints about poor 
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indoor air quality, such approaches simply do not address 
workplace IAQ issues. 

• Data from numerous ambient air measurement studies on ETS 
constituents in public-places, offices and restaurants, do not 
support the contention of those who advocate smoking bans or 
the segregation of smokers to separately ventilated rooms. 

• If OSHA looks at the data which documents serious indoor air 
quality problems in schools (where smoking does not occur), 
OSHA will see a clear illustration of the hazards of poor 
indoor air quality and the need for a comprehensive regulatory 
approach to IAQ. 

( 

• Philip Morris has long advocated the accommodation of the 
interests of smokers and nonsmokers alike. Accommodation 
attempts to strike a balance between those who wish to smoke 
and those who do not want to be exposed to ETS. Adults should 
have the freedom to smoke, subject to applicable laws and 
ordinances and tempered by the basic responsibility to act 
courteously toward people who are bothered by tobacco smoke. 
Accommodation relies on a balance — one that does not 
discriminate unfairly against either smoker or nonsmoker and 
one which does not give any special rights to either group. 
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In pursuing accommodation, nonsmokers' annoyance in the 
presence of tobacco smoke is to be minimized. 

• This accommodation approach recognizes that studies 
consistently report that typical nonsmoker exposures to ETS 
are minimal, often at or below limits of detection for 
sensitive air monitoring devices, and often indistinguishable 
from "background levels" of constituents found in buildings 
where smoking is altogether prohibited. 

• OSHA will find that complaints about workplace exposures to 
ETS can be addressed in a number of ways. Since workplaces, 
public places, and restaurants are infinitely varied, smoking 
policies should be designed to fit the requirements of each 
individual workplace. The question of the feasibility of 
implementing one or more options on smoking is best determined 
on an individual or case-by-case basis. In some locations, 
smoking restrictions may be unnecessary; in others, minimal 
changes, for example, the simple separation of smokers and 
nonsmokers, may sensibly accommodate the interests of both. 

• Severe restrictions by OSHA on smoking in the workplace are 

simply unjustified by the data on ETS exposures and will do 
nothing to improve fresh air ventilation or reduce exposure to 
other substances in the indoor air. The scientific 
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literature, already contained in OSHA's public docket, 
indicates that the simple separation of smokers and nonsmokers 
can adequately minimize nonsmoker exposure to ETS. We are 
confident that if OSHA looks at all workplace data, it will 
reach these conclusions. 
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OSHA'S PROPOSED RULE DOES NOT 
MENTION OR ACKNOWLEDGE THE ASHRAE CONSENSUS 
STANDARD FOR INDOOR WORKPLACE VENTILATION 

The American Society of Heating, Refrigerating and Air- 
Conditioning Engineers, Inc. (ASHRAE) is a professional 
organization consisting of mechanical engineers, HVAC 
(heating, ventilation and air-conditioning) contractors, HVAC 
systems and controls manufacturers, architects, design 
engineers and indoor air quality specialists. 

One of the principal functions of ASHRAE is the development of 
voluntary consensus standards related to heating, ventilation 
and air-conditioning. Because ASHRAE consensus standards are 
adopted by building code organizations throughout the United 
States, OSHA should incorporate ASHRAE standards in the 
consideration of its proposed workplace rule. 

In 1989, ASHRAE updated Standard 62 "Ventilation for 
Acceptable Indoor Air Quality" (ASHRAE Standard 62-1989). The 
standard was approved by the American National Standards 
Institute in 1990 and is currently being considered for 
adoption by the major codemaking organizations in the U.S. 
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The standard prescribes the rate at which fresh or outside air 
must be delivered to occupied spaces and various means to 
condition that air. The standard recommends a ventilation 
rate of 20 cubic feet of fresh air per minute (cfm) per person 
for most commercial facilities, with 15 cfm as the minimum. 
The standard's drafters concluded that a minimum ventilation 
rate of 15 cfm/occupant will produce air quality that is 
acceptable to 70 percent of visitors and to 90 percent of 
adapted occupants, assuming a moderate amount of smoking (30% 
smoking, 1.7 cigarettes/hour/smoker). For areas with more 
intense smoking activity ( e.q. . "smoking lounges), the 
standard recommends a rate of 60 cfm/person. 

The minimum ventilation rates for ASHRAE 62-JL989 were chosen 
"to control C0 2 and other contaminants with an adequate margin 
of safety and to account for health variations among people, 
varied activity levels, and a moderate amount of smoking." 

Research indicates that a ventilation rate of 15 cfm/person, 
the minimum rate recommended by ASHRAE 62-1989, (and three 
times the rate previously recommended for nonsmoking areas in 
ASHRAE 62-1981) is sufficient to disperse normally occurring 
ambient substances, as well as tobacco smoke. 
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A number of professional organizations, private investigators 
and scientists have recommended adoption of ASHRAE 62-1989. 
Both the National Center for Environmental Health Strategies 
(NCEHS) and the Business Council on Indoor Air (BCIA) have 
recommended that ASHRAE 62—1989 be established as a "minimum 
national mandatory standard for all public or commercial 
buildings." The Sheet Metal and Air Conditioning Contractors 
National Association (SMACNA) had endorsed the use of the 
Standard as well. In a 1990 paper, Goodfellow and Wyatt 
write: 


The ASHRAE 62-1989 is overall a good standard 
and provides the best available guidance on 
ventilation control of indoor air quality. 
Full implementation of this standard would 
eliminate the major causes of indoor air 
quality problems. It is our recommendation 
steps be taken to ensure that this consensus 
document be incorporated into its applicable 
building codes. 
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CLAIMS OF WORKPLACE 
IAQ HEALTH EFFECTS 

Claims: "Poor indoor air quality has been shown to result 

in headaches, respiratory infections, wheezing, 
nausea, dizziness, respiratory allergies. 
Legionnaire's disease, influenza, colds, measles, 
pulmonary tract infections and other ailments." 

"Exposure to environmental tobacco smoke has been 
linked to heart disease, lung cancer, decreases in 
pulmonary function, low birthweight babies, 
miscarriages, a number of birth defects and other 
illnesses and diseases." 

"Of more than 70 million employees working indoors, 
OSHA estimates that 21 million are exposed to poor 
indoor air and millions of others are exposed to 
environmental tobacco smoke." 

Response: 

• The alleged health effects of exposure to ETS in the workplace 
have not been convincingly established by the scientific data. 
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• The existing data examining reported ETS exposures in the 
workplace and lung cancer incidence in. nonsmokers are 
consistent with the hypothesis that there is no association. 

• None of the epidemiological studies which have examined 
workplace smoking in relation to heart disease have reported 
a statistically significant relationship of such exposure with 
heart disease. 


• The majority of studies on spousal smoking and respiratory 
disease other than cancer in nonsmoking adults have been 
conducted in the home. Only a few studies have examined the 
possible relationship between reported exposures to ETS in the 
workplace and the respiratory health of nonsmoking adults. 
The studies that have been conducted on this issue have 
reported contradictory results. 


• Although some individuals are annoyed by the sight and smell 
of tobacco smoke and a few even report experiencing 
irritation, the existence of human allergens in tobacco smoke 
has not been established scientifically. 


• A number of research groups have been unable to conclude that 
humans actually experience a true tobacco smoke allergy. In 
1980, for example, a group of researchers noted that "direct 
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evidence that tobacco smoke is immunogenic [capable of evoking 
a specific response] in man is yet to be documented." A more 
recent report by this same group affirms this conclusion. 

• Asthmatics are sometimes believed to be particularly 
vulnerable to various environmental influences, including ETS, 
but the scientific data in this area are contradictory and 
inconclusive. Most of these studies have been conducted 
neither in the home nor in the workplace but are clinical 
studies that have potential applicability to either setting. 
The ten major studies on the possible association of exposure 
to ETS and acute respiratory symptoms in adult asthmatic 
nonsmokers are inconsistent in their reported results, and the 
authors often fail to adequately control • for confounding 
factors. Furthermore, the authors often cannot rule out the 
possibility of psychological factors playing a role in the 
reported reactions of asthmatics to ETS. 

• Although OSHA's press conference referenced "evidence" of 
health risk, OSHA has yet to establish a significant risk of 
material impairment to worker health, which it must establish 
to support any workplace rule. 

• If OSHA were to impose a workplace smoking ban, even if such 
a ban were limited to designated areas of the workplace, the 
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agency would have to demonstrate with substantial evidence 




10X65398 


that any level of ETS, no matter how minute the exposure , 
poses a significant risk of material health impairment f e.g. . 
lung cancer or other respiratory disorders). To satisfy the 
"best available evidence" requirement, OSHA must show that its 
finding is supported by a body of reputable scientific 
thought. 

OSHA cannot merely rely on the EPA risk assessment on ETS (the 
"EPA Report") to support a finding of significant risk from 
anv level of ETS in the workplace , no matter how minute the 
exposure . They cannot directly link the EPA Report, which 
focuses primarily on reported exposure to ETS from spousal 
smoking in the home , to the workplace. Although the courts 
afford the agency much deference in choosing the "body of 
reputable scientific thought" on which it relies, that 
scientific evidence must demonstrate a significant risk from 
ETS exposure in the workplace. 

The data in OSHA's own public docket do not support the health 
effect conclusions regarding nonsmoker exposure to ETS in the 
workplace, which are inherent in the proposed rule. 
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• The complex nature of indoor air quality exposures in the 
workplace make it difficult if not impossible for OSHA to make 
the claims set forth above. 
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WORKPLACE SMOKING 


Claims: "Employers who do not prohibit smoking must 

designate non-working smoking areas that are 
enclosed and exhausted to the outside." 

"Prohibiting smoking indoors or limiting smoking to 
rooms that have been specially designed to prevent 
smoke from escaping to other areas of the building 
are the only two options that will effectively 
protect nonsmokers." 

"Air from the smoking room should be directly 
exhausted to the outside by a separate exhaust. 
Air from the smoking area should not be 
recirculated to other parts of the building." 


Response: 


While OSHA's proposed rule suggests that simple separation of 

smokers and nonsmokers is not effective, numerous studies in 

the scientific literature report that simple separation of 

smokers and nonsmokers in the workplace, even under conditions 

of recirculation, can effectively minimize nonsmoker exposures 
1-12 

to ETS. 
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• Moreover, the data suggest that bans and separately ventilated 
smoking areas do not result in significant reductions of ETS 
exposures beyond adequate ventilation and/or the simple 
separation of smokers and nonsmokers under a common 
ventilation system. 

• IAQ measurements taken under normal, everyday conditions 

indicate that the contribution of tobacco smoke to the ambient 

13-15 

air m typical public places and workplaces is minimal. 

• For example, some studies report typical nicotine measurements 

ranging from an exposure equivalent of 1/100 to 1/1000 of 

16"*22 

filter cigarette per hour. That means a nonsmoker would 

have to spend from 100 to 1000 hours in an office, restaurant 
or other public place in order to be exposed to the nicotine 
equivalent of a single cigarette. 

• Because it is visible and easily identified by its aroma, 

tobacco smoke is often blamed for poor indoor air quality. 

Government and private studies of "sick buildings" in the 

United States and Canada report, however, that tobacco smoke 

is related to only two percent to five percent of the 

23—29 

buildings investigated for complaints about air quality. 

This suggests that even a total smoking ban is not likely to 
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affect comfort problems in 95 to 98 percent of "sick 
buildings." 30 

The majority of indoor air quality problems in "sick 
buildings" have been traced to inadequate fresh air and poor 
air filtration. Because the visibility of tobacco smoke may 
be an indicator of inadequate ventilation, the prohibition of 
smoking often serves to mask the real reason for poor indoor 
air quality — lack of proper ventilation. In addition, 
concentrating on tobacco smoke ignores the fact that adequate 
ventilation should always be provided in any enclosed space, 
regardless of whether or not smoking is permitted. 
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SMOKING IN RESTAURANTS AND BARS 


Claims: Some communities have banned smoking in places such 

as restaurants entirely. OSHA apparently would 
treat restaurants and bars as workplaces requiring 
designated smoking areas. However, OSHA apparently 
would also require that no employee (i.e. waiters 
or waitresses) should enter the smoking area in the 
performance of normal work activities. In effect, 
OSHA is trying to ban smoking in all restaurants 
and bars covered by the proposed rule. 

Response: 

• Numerous studies in the scientific literature report that 

simple separation of smokers and nonsmokers, even under 

conditions of recirculation, can effectively minimize 

1—12 

nonsmoker exposures to ETS. 

• The scientific literature includes a number of studies 
measuring indoor air quality in restaurants, bars and other 
public places. These studies indicate that nonsmoker exposure 

13 — is 

to ETS under normal, everyday conditions is minimal. 
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• The data in OSHA's already existing public docket would not 
support the complete ban of smoking in restaurants and bars 
that OSHA is advocating in its proposed rule. 

• Studies reported in the scientific literature contain data 
regarding the low levels of ETS constituents purportedly 
"transferred" from smoking to nonsmoking areas, even under 
conditions involving a shared ventilation (recirculation) 
system. Data reported in those studies indicate that ETS 
constituents, and particularly nicotine, RSP, and CO in 
nonsmoking areas in buildings where smoking is permitted, are 
often only slightly above the limits of detection, and often 
indistinguishable from the "background" levels of constituents 
that can be found in the air of buildings in jtfhich smoking is 
prohibited. 
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WHAT IS ENVIRONMENTAL TOBACCO SMOKE? 


Claims: "ETS contains substances which are known to cause cancer 

in humans or animals and many of which are strong 
irritants." 


Response: 


• ETS is a highly diluted constituent of an indoor environment 
that is comprised of aged, diluted sidestream smoke and 
exhaled mainstream smoke: 
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Mainstream smoke is the tobacco smoke that is 
drawn through the butt end of a cigarette 
during active smoking; this is the tobacco 
smoke that the active smoker inhales into his 
or her lungs. Sidestream smoke is the tobacco 
smoke that is released in the surrounding 
environment of the burning cigarette from its 
smoldering tip between active puffs. Many 
publications have treated sidestream smoke and 
ETS as if they were one and the same, but the 
sidestream smoke and ETS are clearly not the 
same thing. Sidestream smoke and ETS have 
different physical properties and they have 
different chemical properties. Environmenta1 
tobacco smoke is usually defined as a 
combination of highly diluted sidestream smoke 
plus a smaller amount of that residual 
mainstream smoke that is exhaled and not 
retained by the active smoker. What really is 
ETS? In comparison to mainstream smoke and 
sidestream smoke, ETS is so highly diluted ^ 
that it is not even appropriate to call it 2 
smoke, in the conventional sense. Indeed, the co 
term "environmental tobacco smoke" is a ^ 
misnomer. Huber, et al., "Passive Smoking: 2 
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How Great Hazard," Consumers Research , 
pp. 10, 11-12 (July 1991). 

• Environmental tobacco smoke (ETS) is an aged and dilute 
mixture of sidestream smoke (SS; the smoke from the burning 
end of the cigarette) and exhaled mainstream smoke (MS; the 
smoke to which the smoker is exposed). ETS differs chemically 
and physically from both MS and SS. ETS is a dynamic, ever- 
changing mixture which, as it ages and dissipates, undergoes 
chemical reactions and physical change. There is no single 
definable, reoroduciblv characterizable entity known as ETS , 1 
to be found in the workplace, in bars or in restaurants. 

• Dissipative forces such as air currents and attraction to 
surfaces influence SS and exhaled MS. 1 Studies indicate that 

i 

constituents in ETS are hundreds to thousands of times more 
dilute than either SS or MS. Often, workplace concentrations 
of ETS constituents fall below detection limits of current 
scientific measurement devices. 1 

• As ETS ages, a number of physico-chemical changes take place. 
Matter evaporates from SS particles as they age to ETS. 
During the aging process, ETS particles coagulate and increase 
in size. Chemical compounds partition between the gas and 
particle phase of the smoke. (For example, nicotine is found 
in the particle phase of MS; in fresh SS, most of the nicotine 
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is in the gas phase.) Decay patterns for constituents of ETS 
vary over time and are dependent upon physical conditions in 
the environment. 
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ETS is not equivalent to either MS or SS . Many studies and 
reviews employ sidestream/mainstream smoke comparisons, 
ostensibly to demonstrate the kind and quantity of 
constituents involved in exposure to ETS. But such 
comparisons are deceptive and misleading. As two tobacco 
smoke chemists reported:' 1 ' 


Although ETS originates from sidestream and exhaled 
mainstream smoke, the great dilution and other 
changes which these smoke streams undergo as they 
form ETS make their properties significantly 
different from those of ETS. Thus, the sidestream/ 
mainstream ratios quoted in Table 1 can be 
misleading if used out of context. The important 
question is not the ratio of sidestream/mainstream 
but rather what is the concentration of the 
constituent in the indoor environment and how does 
it compare to levels from sources other than ETS. 
Studies based solely on observations of fresh 
sidestream, or highly and unrealistically 
concentrated ETS, should take into account the 
possible differences between these smokes and ETS 
found in real-life situations. 


Even the 1986 Report of the Surgeon General on ETS conceded: 


Comparison of the relative concentrations of 
various components of SS and MS smoke provides 
limited insights concerning the toxicological 
potential of ETS in comparison with active smoking. 
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As described above, SS characteristics, as measured 
in a chamber, do not represent those of ETS, as 
inhaled by the non-smoker under non-experimental 
conditions. 


Similarly, the 1986 NAS/NRC Report on ETS concluded: 


Because the physicochemical nature of ETS, MS, and 
SS differ, the extrapolation of health effects from 
studies of MS or of active smokers to nonsmokers 
exposed to ETS may not be appropriate. 


All three publicly available animal inhalation studies have 

reported no statistically significant increased incidence of 

tumors in animals exposed to ETS compared with control 
4-8 

animals. 


• Moreover, none of the lifetime, "whole smoke" exposure studies 
on animals, originally designed to assess possible biological 
effects from mainstream smoke exposures, have reported the 
induction of lung carcinomas via inhalation. 

• Recent reviews of the literature on suspected pulmonary 
carcinogens have concluded that none of the individual 
constituents in sidestream smoke that is classified as 
potentially carcinogenic has been found to induce pulmonary 
cancer via inhalation in experimental animals. 

iv> 
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• The “carcinogenic agents" supposedly identified in tobacco 

smoke either are not suspected pulmonary carcinogens, or have 

not been unequivocally demonstrated as tumorigenic to human 

7-10 

tissue or to the lung tissue of experimental animals. 
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ETS EXPOSURE AND LUNG CANCER IN NONSMOKERS 


Claims: "ETS has been classified by the U.S. Environmental 

Protection Agency (EPA) as a known cause of lung 
cancer in humans (Group A carcinogen)." 

"Exposure to ETS is estimated by EPA to cause 
approximately 3,000 lung cancer deaths in 
nonsmokers each year." 

Response: 

• The claim of 3,000 deaths purportedly due to ETS exposure is 
derived from a risk assessment on ETS conducted by the U.S. 
Environmental Protection Agency. The risk assessment was 
based upon a statistical review, called "meta-analysis," of 
epidemiologic studies of nonsmoking women married to smokers. 

• The meta-analysis conducted by EPA used 11 spousal smoking 
studies conducted in the United States.'*' ^ Not one of these 
studies originally reported a statistically significant 
overall risk estimate. 
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• Indeed, even when the EPA lowered the statistical confidence 
limits reported for the U.S. studies from the standard 95% to 
90%, all but one of the 11 studies individually failed to 
achieve statistical significance. 5 

• Nevertheless, EPA used these studies to arrive at the 
conclusion that ETS exposure is associated with an increased 
risk of lung cancer. 

• The EPA failed to include in its meta-analysis relevant data 
from two recent, major U.S. studies on ETS. 12 ' 13 These two 
studies appeared in the scientific literature months prior to 
the release of the Risk Assessment. 

f 

• The inclusion of both the studies in the meta—analysis should 
negate the classification of ETS as a Group A carcinogen, in 
that a cumulative risk estimate for the U.S. studies would not 
be statistically significant, even at the 90% confidence 
interval.14 The Agency should have estimated no statistically 
significant increased risk for lung cancer, at either a 95% or 
a 90% confidence interval. 

• A critical flaw of the EPA's meta-analysis is that it did not 
aggregate similar data. For example, all of the studies 
employed different questionnaires and different assessments of 
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past exposure; five of the studies failed to match cases with 

controls; and the criteria for control selection were 

15 

different in each study. 

• EPA has not addressed the issue of the aggregation of 
dissimilar data in its meta-analysis. Moreover, even the 
"common thread" identified by the EPA as justification for 
meta-analysis, spousal smoking, is defined differently across 
studies. 

• Furthermore, EPA reviewed a total of 30 epidemiologic studies 

in the risk assessment.^ 11,16 34 these, 24 reported no 

statistically significant overall risk estimate, meaning that 
those data are compatible with the hypothesis that there is no 
overall association between spousal smoking and lung cancer. 

• Even positive point estimates (greater than 1.00) that do not 
achieve statistical significance are compatible with the null 
hypothesis of "no association" between spousal smoking and 
lung cancer. Reported overall point estimates in six non-U.S. 
studies are statistically significant, but the EPA did not 
ascertain whether or not these purported associations are due 
to some feature that is coincidental to "marriage to a smoker" 
(e.g., common diet, occupational exposures, socio-economic 
status and other lifestyle characteristics). 
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During the course of the development of the risk assessment, 
numerous critical scientific comments were provided to the 
Agency. For instance, more than 100 public comments were 
submitted on the first public draft of the risk assessment, in 
1990. An EPA consultant involved in the risk assessment 
characterized the majority of the comments as "quite lengthy, 
detailed, and highly critical." 

Many of the points raised in the public comments in 1990, and 

in additional public comments provided to EPA in 1992, were 

not adequately addressed by the Agency before the risk 

assessment was finalized. For instance, a meta-analysis 

incorporating the two new United States studies was submitted 

to the Executive Committee of the EPA's Science Advisory 

Board; it yielded a summary risk estimate that was not 

14 

statistically significant. Nevertheless, the risk 

assessment was finalized without taking into account these new 
data. 
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ETS EXPOSURE AND CLAIMS OP IRRITATION AND ANNOYANCE 


Claims: "Exposure to ETS in the workplace causes irritation 

of the eye, nose, and throat." 


Responses: 

• Persons may report "discomfort" or "annoyance" that they 
attribute to ETS exposure. However, subjective perceptions 
are difficult to evaluate. 

• The existence of allergens in tobacco smoke has not been 
established conclusively.^ ^ Claims of annoyance and 
emotional responses should not be confused with genuine 
allergic reactions. 

• A vast range of substances contribute to workplace indoor air 
quality. Singling out ETS for particular attention, as OSHA 
has done in its proposed rule, overlooks these other 
substances. Personal perceptions of comfort may be related to 
air temperature, relative humidity, lighting, and/or the 
presence of biological and chemical substances in the air. 
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ETS EXPOSURE AND ADULT RESPIRATORY CONDITIONS 

Claims: "ETS exposure in the workplace can also irritate 

the lungs, leading to coughing, excess phlegm, 
chest discomfort, and reduced lung function." 

Responses: 

• Even the authors of the EPA risk assessment on ETS concede 
that the studies on ETS and adult respiratory health are 
"inconsistent and sometimes contradictory." 

• The U.S. Surgeon General, in the 1986 report on ETS, concluded 
that the magnitude of the reported lung function decrements in 
nonsmoking adults exposed to ETS were "quite small, even at 
moderate to high exposure levels" and that "it is unlikely 
that this change in airflow, per se, results in symptoms." 1 

• Regarding cough, phlegm and wheezing in adult nonsmokers, the 
Surgeon General reported that "few studies have addressed the 
relationship of chronic respiratory symptoms in nonsmoking 
adults with environmental tobacco smoke exposure." The 
Surgeon General reported on two studies (Schilling 1977; and 
Schenker 1982). Neither study reported an association between 
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spousal smoking and an increased incidence of respiratory 
symptoms in nonsmoking women. 

Several literature reviews on ETS and adult respiratory health 
(not addressed in the EPA risk assessment) have contradicted 
the claim that ETS exposure is associated with respiratory 
symptoms in nonsmoking adults. For example, a review by 
Laurent, et al. , (1989) suggested that the purported long-term 
health effects from exposure to ETS are difficult to 
demonstrate in healthy adults and that the results of the 
epidemiological studies are "sometimes conflicting and often 
open to question." In a 1990 review, Witorsch noted that, in 
addition to "all of the problems" with the studies, "these 
results are too variable to permit any* conclusion of 
association." 
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ETS EXPOSURE AND CARDIOVASCULAR DISEASE 


Claims: "Exposure to ETS in the workplace may affect the 

cardiovascular system, and some studies have linked 
exposure to secondhand smoke with the onset of 
chest pain." 

Responses: 

• Although there are 14 epidemiological studies on a possible 
association between ETS and heart disease, in most of these, 
the data were not reported to be statistically significant. 

• All of the studies suffer from a variety of serious 
methodological weaknesses including small sample sizes, 
misclassification of smoking status of study participants, 
inadequate assessment of ETS exposure, failure to control 
adequately for potential confounding variables and failure to 
confirm causes of death. 

• These weaknesses in the data were emphasized in the 1986 
Surgeon General's Report which judged that "no firm 
conclusion" could be made regarding a possible relationship 
between ETS and heart disease. 1 A 1986 report from the 
National Academy of Sciences (NAS) reached a similar 

10865598 4 9 

2501346730 


Source: https://www.industrydocuments.ucsf.edu/docs/mqwkOOOO 



conclusion. 2 


A review of the literature on ETS and heart disease was 

published in 1991 by the former director of toxicology of a 

major European research laboratory. In it, he described the 

scientific data relating to a possible heart disease risk in 

. 3 

nonsmokers exposed to ETS as "not very convincing." 

The claim about the onset of chest pain (angina) is largely 

based on a 1978 study involving 10 heart patients which 

reported that exposure to tobacco smoke could hasten the onset 

of heart pain during exercise. 4 However, the credibility of 

this report, as well as other research by this investigator, 

5 f 

has been widely challenged. 
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INDOOR AIR QUALITY 
IN SCHOOLS/DAYCARE CENTERS 
ILLUSTRATES THE SERIOUSNESS 
OF IAQ PROBLEMS AND 
DEMONSTRATES THE NEED FOR 
COMPREHENSIVE APPROACHES 

Because most children in the United States spend a large 
amount of time in schools and daycare centers, and because 
environmental factors have been shown to be critical in a 
child's ability to concentrate and learn, indoor air quality 
in these facilities has become an increasingly important 
issue. The seriousness of these IAQ problems (where smoking 
is not involved) underscores the need for OSHA to pursue all 
aspects of indoor air quality. 

The U.S. EPA's 'School Evaluation Program' (SEP) began in 1989 
to provide information for diagnostic and mitigation 
strategies in schools with elevated radon levels. Twenty-six 
schools across the U.S. have been evaluated. In 1991, 
investigators reported that "diagnostic data showed a strong 
trend that radon was not the only indoor air pollutant in 
these schools." The researchers also reported that, in 
general, ventilation was "inadequate" and below the current 
ASHRAE Standard 62-1989 guidelines. The authors of the report 
stated the following: 
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During the process of conducting these 
evaluations, many schools were found to have 
disabled or malfunctioning outdoor air supply. 
Although these schools had been chosen for 
evaluation because they had been identified as 
having elevated radon levels, results of these 
evaluations indicate the need for a new 
direction in large building radon abatement — 
a holistic (buildings systems) approach that 
considers total indoor ^ir quality, comfort, 
cost and energy issues. 


Poor indoor air quality in schools has been called "the 

2 

asbestos of the '90s." The World Health Organization 

estimates that 30% of the nation's schools are suffering from 

2 

the "sick school syndrome." In fact, according to some, the 
figure may be even higher for schools. 

i 

A recent report from the New York State United Teachers Union 
suggests that dozens of New York City's schools are poorly 

. 4 

ventilated and may present health hazards to children. The 
union reported evidence of poor ventilation and chemical 
contamination in approximately one in 10 schools they 

4 

investigated statewide. The union reported, however, that 
the actual number of sick schools may be as high as one in 

5 

two. In Hartford, Connecticut, it has been reported that 
eight of 30 school buildings were found to have ventilation 
problems. 6 
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• Similarly, the authors of a 1990 study of six primary schools 

reported that "the mean concentration of carbon dioxide was 

above the recommended value" in all of the schools, indicating 

7 

poor outdoor air supply. The authors concluded that "sick 
building syndrome" in schools is a problem of multifactorial 
origin. 

• Many scientists appear to believe that schools are especially 

susceptible to "sick building syndrome," due to the large 

2 8 

number of people per room, 9 Budget restraints are also 

often cited as an important factor in "sick school 
5 2 9 

syndrome." ' ' One author reported that a lack of fresh 

air, improperly applied pesticides, and offgassing from 
furnishings and carpets are also to blame. Thomas Hobart, the 
President of the New York State United Teachers Union, 
reported: 

In many schools, budget cuts have led to poor 
maintenance, inadequate cleaning and measures 
that were intended to tighten buildings for 
energy savings but have resulted in poor air 
quality. 

• A review of the literature on sick schools reveals that 
symptoms and complaints include rashes, headaches, respiratory 

4 

problems, allergic reactions, multiple chemical sensitivity, 
fainting, eye and throat irritation, an inability to 
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concentrate, stomach aches, fatigue and nausea.6, 10 


As one 


author stated: 


As most youths in the industrialized world 
spend a decade or more in schools, impairment 
of health due to poor quality of indoor air in 
schools may have implications for the health 
state of -j a large proportion of the 
population. 


• An informal review of media reports that discuss reported 
incidents of "sick" schools and daycare centers indicates that 
problems associated with poor IAQ are usually in large part 
due to overcrowding, uncleanliness or poor building/HVAC 
design. In fact, smoking is prohibited in most of these 
schools. This review did not identify a single instance where 
ETS exposure was blamed for poor IAQ in schools or daycare 
centers. 
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THE PROPOSED OSHA RULE DOES NOT ADDRESS 
TUBERCULOSIS AND INDOOR AIR QUALITY 

• Tuberculosis (TB) is a mycobacterial disease that is important 
as a cause of disability and death in many parts of the world. 
Initial infection with TB usually goes unnoticed; tuberculin 
sensitivity appears within a few weeks. For many years, the 
United States has shown downward trends of TB. However, new 
multi-drug resistant strains of TB and the growing population 
of HIV-infected individuals have increased the incidence of TB 
once more. The resurgence of TB infections has health 
officials once again analyzing environmental conditions as 
possible control mechanisms. 

• In the United States, 15 million people are infected with 
tuberculosis. 1 

• Mycobacteria may only be transmitted by water droplets inhaled 

deeply into the lungs. Direct invasion of TB through mucous 
membranes or breaks in the skin may occur, but is extremely 
rare. The degree of communicability depends on the number of 
bacilli discharged, the virulence of the bacilli and 
opportunities for their aerosolization by coughing, sneezing, 
talking or singing. Early studies of TB suggested a direct 
relationship between shared air supply and infection: in 
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addition to individual susceptibility, exposure to an infected 

. . 2 
air stream was a factor m the spread of TB. 


Dr. Edward Nardell, a TB Control Officer for the Massachusetts 
Department of Public Health, has analyzed the potential impact 
of outdoor air supply rates on infection rates of TB. Nardell 
investigated a case where 27 out of 67 building occupants 
(40%) were infected from the spread of the disease from a 
single individual who had contracted the disease. According 
to Nardell's data, reducing the outdoor air rate to 5 
cfm/person would have doubled the rate of infection, whereas 
increasing it to 25 cfm/person would have reduced it by a 
third. Raising the ventilation to 35 cfm/person would reduce 
the rate of infection by half. Nardell' concluded that 
increasing ventilation reduces the chance of infection, but 
does not eliminate it. He suggests that increasing the 
outside ventilation rate could have a significant impact in 

3 

reducing TB infection rates in office buildings. 


Dr. Harriet Burge reported that infectious illnesses that are 
spread by aerosols can spread more rapidly in poorly 

3 

ventilated spaces. She writes: 
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Airborne transmission usually occurs only when an 
infected subject is coughing, sneezing, or 
otherwise actively shedding fresh organisms into 
air close to susceptible individuals. In addition, 
when shedding occurs in poorly ventilated 
environments, levels can build to the point where 
susceptible subjects throughout an occupied space 
become infected. [authors emphasis] 


In addition to increased ventilation. Dr. Nardell suggests 

that ultraviolet light may be effective in disinfecting the 
4 

indoor air. He writes: 


Increased outdoor air ventilation is not the only 
way to disinfect building air. The ability of 
ultraviolet (UV) irradiation of the 254 nm 
wavelength to render indoor air noninfectious has 
been demonstrated in experimental exposure 
chambers, in experimental rooms, and, to a lesser 
extent, by field trials. Species of microorganisms 
vary in their susceptibility to UV irradiation, but 
many bacteria, including tubercle bacilli, and some 
airborne viruses are killed with levels of UV 
irradiation that are both practical and safe for 
certain applications. 


• Dr. Nardell did not suggest that office buildings be equipped 
with UV fixtures for air disinfection. However, if a TB 
problem exists in a particular building, he feels that UV 
fixtures may supplement the protection afforded by outdoor 
ventilation. 
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